tion, is safe ? In fact, do we consider it advisable to teach the "deepest possible ": and that no harm will arise as long as ether alone is used, and as long as the air-way is clear? This ansesthesia is commonly used in the modern tonsil operation, and I therefore include it in the question. If it is not expedient to teach the practice of this type of anesthesia, what is the depth to which you are prepared to go ?
A common method is to employ a semi-closed induction: this is followed by blowing oxygen continuously through ether-is this continuous use of oxygen justifiable in order to obtain the desired result ?
What do you teach is the cause of the apncea which occurs quite suddenly in the earlier stages of a dilated pupil-it alarms students and often the surgeon. Are we -to regard this as safe? I will put forward my own views tentatively. This apncea occurs at the moment when the adductors of the vocal cords are suddenly relaxed after they have been in a position of adduction due to the earlier paralysis of the abductors. This naturally gives a very free air-way and consequently over-ventilation. To those of you who have not examined the vocal cords under a really deep ether anaesthesia I would suggest that it is a most instructive experience. Personally, I believe that complete relaxation of the abdominal muscles cannot be obtained until these adductors have been paralysed. There is another point I want considered in dealing with this form of anaesthesia. I have heard of a good many, and personally have seen a few, instances of late convulsive movements, a jactitation in no way to .JA-A I [N9ovember 5, 1926. be confused with the early "ether tremor," which is really a clonus. It is first manifested by a twitching of the muscles at the corners of the mouth or other facial muscles, and gradually spreads to the rest of the musculature; in one instance it was so marked that there was difficulty in closing the abdomen, the convulsive movements being in this case very severe. This condition is without question dangerous and must be due to a direct toxsemia or anoxeemia of the vital centres. It is, I think, the greatest argument against deep ether anesthesia.
There is also the question of over-stimulation for long periods and consequent ensuing fatigue, as evidenced by falling blood-pressure. This really produces the condition which we know as shock, and to this I will refer again when I show the specimens. Now, considering all these points, are we, as teachers, justified in teaching that very deep ether is as safe as is often claimed ? I feel there is a tendency in favour of returning to the general use of chloroform as a routine anaesthetic. It has been said that the only difference between fatalities under chloroform and those un(ler ether was that the former occurred on the table and the latter subsequently. This is not true, and for two reasons:-(1) Ether is not the only antesthetic which causes post-operative deaths. (2) Deaths from ether sometimes occur on the table though not with the same dramatic suddenness.
I have here the notes of four such cases, and I know of more. There is no question of the use of chloroform in any of the four.
Three of these presented the same symptoms. I will not trouble you with details. One was a kidney case and two were cases for enucleation of tonsils-one adult and two children.
The patients were all given ether and were all kept under ether by means of oxygen blown through a large Junker bottle. In each case the anesthesia was deep. Two of the patients received the ansesthetic at the hands of an expert anresthetist, and in one case it was administered by a good, but less experienced man.
The point I wish to emphasize is that pathologically they all presented the same condition.
On the screen you will see a section of kidney showing profound dilatation of all the minute vessels. You will see the capillaries full of red cells, and this virtually means death due to bleeding into the tissues. This corresponds to the condition we call shock. It also corresponds to the condition which was shown by Dr. Dale to occur when histamine is injected into animals. Why does this occur? It is difficult to understand how ether can produce it merely by over-stimulation. The etherhad been tested; there was no question of impurity. Is it possible that over-oxidation due to an unnaturally clear air-way, and excessive use of oxygen, oxidized the histadine which is normally present in the body and liberatedhistamine into the circulation? The similarity between the specimen shown and those produced by Dr. Dale experimentally is very striking. Professor Dudgeon, who prepared this specimen, has similar specimens from the other two cases.
Three such specimens obtained within a space of a few years indicate more than coincidence; this condition must be looked upon as a cause of death from ether.
The only other explanation is that the excessive use of oxygen with a very free airway is dangerous. I spoke of jactitation occurring in some cases, and this seems to me to be similar to the convulsive movements small animals present when put into a jar of oxygen. It is a noteworthy fact that when experimenting with oxygen various scientists are careful not to use a higher percentage than 20 per cent., though none of them as far as I know have given any reason.
I will now demonstrate the second specimen which I am showing-death due to fat embolism or infarction: again, under pure ether. I have had the literature on this subject looked up; it is mostly in German, but I have been unable to trace a single death from this cause occurring under an anaesthetic.
The following is a brief outline of this case, which happened when I was teaching:-A senior student gave a nitrous oxide ether sequence followed by open ether. I could not detect anything abnormal in any way, either in the induction or consequent anesthesia, but the patient was not actually in my hands.
The patient was a man, aged 45, suffering from deformities due to infective polyarthritis of three years'duration, apparently quiescent, whohad been bed-ridden for the three years. For this condition the operation was to be the first of a series to correct the deformities. The actual operation was lengthening the tendo Achillis followed by plaster. He was under the aniesthetic for half an hour. When the plaster had been applied, the anesthetic was stopped and he was left in the itheatre for it to set. The next case was anesthetized under my supervision, and I took this second patient into the theatre. I noticed nothing wrong with the first patient, and it was certainly not until ten minutes after the anmesthetic had been stopped that I noticed he was pale. I went over to him and found the respiration very shallow, pulse weak and irregular. The pupil was small with a brisk corneal reflex, and the man was swallowing. I thought he was about to vomit. The surgeon asked me if anything was wrong, and I was so sure of the vomiting that I said " No." However, that man died and in a manner I have not seen beforeunder an anresthetic. I could not explain it in any way, but I have seen old people die in a similar manner after a prolonged illness. I could not say whether it was due to heart failure or to cessation of respiration;he was almost conscious, and there was no doubt that he died when turned over on to his back. There was a marked sudden change of colour to the death pallor, but no yanosis.
The slidesshow enormous deposits of fat in the vessels, which indicates an aggregate of some pounds or pints of liquid fat in the circulation. Where all the fat came from I cannot imagine nor can I obtain any explanation. It is true, of course, that ether is a solvent of fat, but it is notconceivable that such a quantity could have been held in solution and then deposited as the ether was thrown off. Again the operation was upon a tendon in which there is but little fat-it is not as if a large amount of bone-marrow had been liberated into the circulation.
Cases of death from fat-embolism have been reported and they all occurred in bed-ridden patients; attemptshave been made to produce death from fat-embolism in animals, but so far have failed.
I have had these two drawings made from the slides prepared by Professor Dudgeon showing the kidney and heart muscle; it was a great pity that a specimen of the blood was not kept. The futility of the coroner's court in ascertaining the scientific cause of death in these cases is amply exemplified-the verdict was one of "death by misadventure under ananmesthetic which was the proper one to use and properly administered." It was only by the courtesy of the coroner and his pathologist that specimens of these cases have been obtained and examined properly.
In bringing forward these four cases of death under ether my object has been to determine, if possible, the general feeling of the Section about the question of the depth of anaesthesia which is justified. I believe that any trace of an msthetic or disturbance of any sort would have killed the last patient; it is a curiosity and an inevitable risk; but the same cannot be said of the other three cases. The similarity in all three cases is unmistakable and in none of them can the surgical interference have accounted for so marked a degree of shock.
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In conclusion, before opening the discussion, I hope I have not been misunderstood. I have been provocative on purpose and I still adhere to the belief that ether is by far the safest anaesthetic we have, and that, given reasonable skill, anything which can be done with any other anesthetic can be done as well and with greater safety with other.
Ether anaesthesia is what we ought to teach as a routine-of that I am convinced, but I admit I have lost confidence as to the safetv of deep ether for prolonged operations. What ought we to teach ?
DicWU88ion.-Professor L. S. DUDGEON referred to the similarity in the pathological findings in the three cases which Dr. Mennell described of death due to ether poisoning and death due to shock. He raised the question as to whether such cases, and those of pulmonary thrombosis, were of more common occurrence since modern methods of deep ether aniesthesia had been employed.
Dr. LLEWELYN POWELL said that what he taught and practised was that the lightest anaesthesia compatible with the requirements of the surgeon should be aimed at. He thought that if the patient's air-way were kept free there would be enough oxygen in the air to keep the blood oxygenated without resort to an oxygen cylinder. Dr. Mennell had said that ether could be used in competent hands for any case. He (Dr. Powell) had that very afternoon given an aneesthetic for diathermy in the mouth. He had not used ether, but had used chloroform.
Dr. BLOMFIELD said that he believed it possible, and the right practice, to meet the surgeon's requirements with a degree of narcosis less profound than that described by Dr. Mennell. He would like a pupil not dilated to its utmost. The sections made from the cases of ether fatality were most instructive, for although we knew, of course, that ether in excess could kill, the opinion generally held was that death came about through paralysis of the respiratory and vasomotor centres, and an appearance of the peripheral vessels such as that demonstrated would not have been anticipated.
Dr. C. F. HADFIELD expressed great interest in the description of late ether jactitation, as he had recently investigated quite a number of cases which had occurred at St. Bartholomew's Hospital. The last of these, which had ended fatally, was so marked that the particular batch of ether had fallen under suspicion and its use had been discontinued. The autopsy on this particular case, however, had shown that the patient's urinary system was in such a condition that the convulsions could hardly be ascribed to anything but uremia. The makers of the ether had had the batch most carefully examined both in their own laboratories and by an independent firm of analysts. It had also been examined on behalf of the Anesthetics Committee by Dr. King, chemist to the Medical Research Council. All three reports showed an ether of unusual purity. Dr. Hadfield had never himself met with the condition and had on inquiry found that several anesthetists of greater experience than himself were equally ignorant of it though some others had seen occasional cases. Portions of the suspected batch had in the ordinary course been previously delivered to other hospitals but no ill effects were observed from its use at any except one-the Royal Northern Hospital-where several cases of jactitation had been reported, though none of them appeared to have been at all serious. He (the speaker) had himself used several bottles of this ether to his entire satisfaction.
He found it difficult to believe that this late jactitation was a symptom of ether overdose -as Dr. Mennell suggested-for he thought he had himself overdosed patients with ether quite as much as anyone without meeting a case.
With regard to the size of the pupil under ether Dr. Hadfield said that he had come to the conclusion that the information it conveyed was of small importance. At the same level of anEesthesia he had frequently seen marked changes which were beyond his comprehension. He was bold enough to teach students that so long as colour, pulse and respiration were entirely satisfactory, even widely dilated pupils could almost be neglected. With any weakening of the pulse or breathing, however, the large pupil was a danger sign.
Dr. Hadfield also drew attention to a class of case which he was inclined to ascribe to the pathological condition so well illustrated by Dr. Mennell's excellent slides. These were cases in which the surgeon removed the necessary portion of a malignant tongue and also dissected out the glands of the neck at the same sitting. In some four or five instances he (the speaker) had known the patients, who had left the theatre in apparently good condition, to collapse and die with dramatic suddenness a few hours later.
Mr. C. LANGTON HEWER said that he was interested in the President's remarks of ether spasm occurring during deep anmesthesia, as he had seen one case at the end of a two-and-ahalf. hours' anEesthesia with nitrous oxide-oxygen and ether, given by the endotracheal method. The spasm involved all the voluntary muscles of the body and lasted for a quarter of an hour.
The temperature rose to over 106' F. (presumably owing to the muscular effort) but fell rapidly, and the patient made an uninterrupted recovery. It was a singular fact that a large number of similar cases had occurred in all parts of London during a few weeks, but apparently none either before or after. It was possible that the exceptionally hot weather during this period might have played its part in the causation of this alarming condition. He (Mr. Hewer) suggested that the most rational treatment for ether spasm was rapid "de-etherization " with a 90 per cent. oxygen, 10 per cent. carbon dioxide mixture.
Dr. H. P. CRAMPTON said he thought that the patient was never really safe till he was " down and out," but that this state must be brought about gradually. He considered the risk attending inspiratory spasmn during light ether anesthesia to be greater than that of gradual over-dosage. Once the patient was deeply anesthetized it required a very small quantity of ether to inaintain this level.
Dr. F. P. de CAUX said that the only cases in which he gave sufficient ether to dilate the patient's pupils to the maximum were upper abdominal cases. He vaporized his ether in these cases with gas and oxygen, the nitrous oxide being used to dilute the oxygen, and the vapour being given by the closed method. He considered that in skilled hands this was a perfectly safe thing to do, but it should be the last thing the student should be taught, as the breathing becamne so shallow at this depth that, unless a perfect air-way were maintained, trouble would be bound to follow.
Dr. MENNELL (President) (in reply) said the discussion had niot quite elicited a reply to his question as to the depth of anesthesia to be taught students. Personally, he brought deep ether to the point of relaxation of the vocal cords in abdominal work, and then very little was necessary to maintain complete relaxation. He no longer used continuous oxygen. Apncea occurred sometimes when the cords relaxed. He had been unable to trace any record of a case of a death from fat-embolism under an anasthetic.
Elting and Martin reported two deaths from this cause after fractures of the long bones, and imentioned others, post-operative and post-traumatic, in which movement had precipitated death. Fat was excreted through the kidney and was present in the urine. Three conditions were necessary: (1) Fat liberated from the fat cell.
(2) Fat must be liquid and accessible to the circulation. (3) There must be some force to drive it into the blood-vessels.
In reply to Dr. Powell, he said that apncea occurred without the use of oxygen. Deep ether was extensively in use in London, especially for tonsil work.
In answer to Dr. Hadfield, he said that the patients in all three deaths reported had a bright red colour when death occurred. Colour could not be taken by itself as an indication of the well-being of the patient, and this was explained by the peripheral dilatation of the capillaries. Jactitation had occurred under another make of ether than the one mentioned.
With regard to Dr. Crampton's remarks, he would say that it was very difficult to obtain deep ether anesthesia after injection of morphia, as the respiration was depressed by that drug. Dr. Crampton's " down and out " corresponded to the relaxation of the cords.
With regard to the slide showing peripheral dilatation, were Members aware that Dr. Dale 190 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 6 Mennell: Teaching of Ether Anawsthesia: Four Deaths under Ether had pointed out that unantesthetized cats could tolerate large doses of histamine, but when ansesthetized showed signs of shock from much smaller doses? Histamine + ether = shock Histamine + hEemorrhage = shock (ouit of all proportion to the hLemorrhage) Histamine + N20 = no shock Maubner and Pick referred to "latent shock poisons," causing the same condition under anesthetics. The oligemia was caused by the passage of plasma out of the vessels and to retardation of the rate of flow of the blood; this was due to loss of tone of the vessels.
